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This paper is set in the ancient (even geologically speaking) Appalachian Mountain range, specifically the Great Smoky Mountains of Tennessee. The primary purpose of the paper is clarify the historically disparate, model rates of erosion (4 to 200 m Myr-1) developed since the first geomorphic study of Davis (1899). Berilium activities of alluvial sediment sampled throughout the Smokies, as well as sediment yield data, were used to postulate dynamic equilibrium on a large (200 km2 drainage basin) scale and more variable conditions on a smaller (headwater drainage basin) scale.


 Following on a great deal of experience in these methods, I think the authors have taken great care to collect good nuclide and suspended sediment data. They have shown such data in a relatively clear fashion, although I would add averages of measured Berilium activities in Table 1 and box the erosion rates of varying scales of drainage basins in Figure 1. I did not entirely grasp Figure 5 part B, in part because it is so different from part A which details the same information. The content of the writing (particularly the discussion and results) compliments the data and interpretations well, and it is sub-divided into clear and understandable categories, allowing for an easy read towards the end. The methods section is, at points, technical, which is fine for a journal such as Geology, but I would take care to make some small edits for clarity.

I would publish this paper, after one round of large edits aimed at clarity of the methods and one round aimed at small grammatical edits. The significance of these data and interpretations is very profound, and I believe this is the starting point for many more studies on the Appalachian Mountain Range, both in the Great Smokies and beyond. The authors have crafted a very good scientific inquiry, and have raised many excellent questions for both geomorphologists and those geologists who study tectonics. The paper also takes care to list an appropriate amount of historical background imbedded in the paper, as opposed to re-writing a long history. If I were to challenge the authors, I would suggest two things: 1. does the lack of long term sediment storage only come from steep and narrow valleys or also a lack of loose sediment generated on the hillslopes?, 2. variance is quantifiable, so why not calculate cumulative variance of erosion rates to quantify one of your main interpretations?
Specific Comments-
1. “Rate and pattern” get mixed with “Pattern and Tempo” quite a bit. Either of them work, stick to one and go with it.

1a. I don’t see the Great Smoky Mountains as being “built” by metamorphosed & sedimentary rocks.” They were built by tectonics, and they are “composed” of these rock types.
2. You didn’t calculate the “sea-level high-latitude production rates estimate…” You got that from Bierman et al. and calculated the rest. 

3. Never start a sentence with “because”!

4. I agree with your assumption of a lack of storage. However, as something to possibly think about, is the lack of sediment storage because the valley is steep and narrow or is it that there is less surface sediment being eroded AND the valley is steep and narrow. Are the valleys always going to be narrow because of structural controls? Isn’t colluvium and other sediment only made available to the tribs by “tree throw” and small diffusive processes unlike landslides and debris flows?

5. Evidence for Thorough Mixing- this description is very confusing. Need to be more clear about what you calculated from what. Perhaps making two sentences (see paper) would improve the clarity.

6. By using “All 25 samples…” here to start the sentence instead of “(n=25)” you stress how many Berilium activities were similar. You stress the homogeneity.
7. Variance is quanitifiable. I’m beginning to approach this topic for my own thesis, so I can’t tell you exactly how. Nevertheless, it seems to me (maybe not for this paper) that you should investigate calculations of variance of erosion rates. 
7a. “Small basin characteristics and small basin behavior”

8. Not sure what you mean here. 
